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first direction when viewed from a normal direction of a
main surface of the mother plate; a cut position deter-
mining step of determining positions of a plurality of par-
allel cut lines for cutting the mother plate along the first
direction; and a cutting step of cutting the mother plate
along the plurality of cut lines to take out the plate springs
made of the fiber-reinforced resin.
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Description
Technical Field

[0001] The present invention relates to a method of
producing a plate spring for use in a bogie of a railcar,
the plate spring being made of fiber-reinforced resin.

Background Art

[0002] A railcaris provided with a bogie for supporting
a carbody of the railcar and allowing the railcar to run
along a rail. In a general bogie, axle boxes each config-
ured to accommodate a bearing for supporting a wheel-
set are supported by axle box suspensions so as to be
displaceable relative to a bogie frame in an upper/lower
direction. The bogie frame includes a cross beam ex-
tending in a lateral direction and a pair of left and right
side sills extending from both respective end portions of
the cross beam in a forward/rearward direction. The axle
box suspension includes axle springs constituted by coil
springs each provided between the axle box and the side
sill located above the axle box.

[0003] On the other hand, PTL 1 proposes a bogie in-
cluding a bogie frame from which side sills are omitted.
Instead of the axle box suspensions and the side sills,
the bogie of PTL1 is provided with plate springs extending
in a car longitudinal direction and made of fiber-reinforced
resin. Both forward/rearward direction end portions of
each ofthe plate springs are supported by the axle boxes,
and forward/rearward direction middle portions of the
plate springs support both respective car width direction
end portions of the cross beam from below. According
to this, since the side sills are omitted from the bogie
frame, the bogie frame is reduced in weight, and assem-
bly work is simplified.

Citation List
Patent Literature

[0004] PTL 1
2013/008468

International  Publication  No.

Summary of Invention
Technical Problem

[0005] A typical method of producing the plate springs
made of the fiber-reinforced resin is to individually mold
the plate springs one by one. However, according to such
molded product made of the fiber-reinforced resin, there
is a possibility that a pressure distribution in a molding
cavity during molding becomes nonuniform at a cavity
end portion. If a nonuniform portion is formed at an end
portion of the plate spring that is the molded product
made of the fiber-reinforced resin, properties of the end
portion of the plate spring become unstable, and this may
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influence on the performance, life, and the like of the
plate spring.

[0006] An object of the presentinvention is to improve
producibility of the plate spring made of the fiber-rein-
forced resin and to improve the performance, life, and
the like of the plate spring.

Solution to Problem

[0007] A method of producinga plate spring for arailcar
bogie according to the present invention is a method of
producing plate springs, the plate springs each extending
in a car longitudinal direction and elastically supporting
a cross beam while being supported by an axle box in
the railcar bogie, the axle box accommodating a bearing
for an axle, the method including: a molding step of mold-
ing a mother plate made of fiber-reinforced resin, the
mother plate including a layer made of continuous fibers
oriented in a first direction when viewed from a normal
direction of a main surface of the mother plate; a cut
position determining step of determining positions of a
plurality of parallel cut lines for cutting the mother plate
along the first direction; and a cutting step of cutting the
mother plate along the plurality of cut lines to take out
the plate springs made of the fiber-reinforced resin.
[0008] According to the above method, as compared
to a case where a plurality of plate springs are individually
molded using the fiber-reinforced resin, the number of
molding steps relative to the number of plate springs to
be produced is reduced, and therefore, the producibility
can be improved. Even if nonuniform portions are formed
by molding at end portions of the mother plate, the end
portions being located in a direction orthogonal to a di-
rection in which the cut lines extend, the positions of the
cut lines are determined such that those end portions are
not utilized as the plate spring. With this, the perform-
ance, life, and the like of the plate spring made of the
fiber-reinforced resin can be improved. The continuous
fibers oriented in the first direction when viewed from the
normal direction of the main surface of the mother plate
are used, and the mother plate is cut along the first di-
rection. Therefore, the fibers on a cut surface are pre-
vented from becoming nonuniform, and influences on the
reinforced fibers by the cutting can be adequately sup-
pressed.

Advantageous Effects of Invention

[0009] According to the present invention, the produc-
ibility of the plate spring made of the fiber-reinforced resin
can be improved, and the performance, life, and the like
of the plate spring can be improved.

Brief Description of Drawings

[0010]

Fig. 1 is a side view showing a railcar bogie including
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a plate spring according to a first embodiment.

Fig. 2 is a flow chart for explaining a production pro-
cedure of the plate spring shown in Fig. 1.

Fig. 3 is a plan view showing a mother plate molded
in a molding step.

Fig. 4 is a cross-sectional view taken along line IV-
IV of Fig. 3.

Fig. 5 is a cross-sectional view taken along line V-V
of Fig. 3.

Fig. 6 is a plan view showing the mother plate and
shows one example of cut lines determined in a cut
position determining step.

Fig. 7 is a plan view showing the plate spring taken
out from the mother plate in a cutting step.

Fig. 8 is a cross-sectional view taken along line VIII-
VIl of Fig. 7.

Fig. 9 is a cross-sectional view taken along line 1X-
IX of Fig. 7.

Fig. 10 is a side view showing major components of
the railcar bogie including the plate spring according
to a second embodiment.

Fig. 11 is a longitudinal sectional view showing the
major components of the plate spring shown in Fig.
10.

Description of Embodiments

[0011] Hereinafter, embodiments will be explained in
reference to the drawings.

First Embodiment

[0012] Fig. 1 is a side view showing a railcar bogie 1
including a plate spring according to the first embodi-
ment. As shown in Fig. 1, the railcar bogie 1 includes a
bogie frame 3 supporting a carbody 50 through an air
spring 2 that is a secondary suspension. The bogie frame
3 includes a cross beam 4 extending in a car width di-
rection that is a leftward/rightward direction. However,
the bogie frame 3 does not include side sills extending
from both respective car width direction end portions of
the cross beam 4 in a car longitudinal direction that is a
forward/rearward direction. The air spring 2 is provided
on an upper surface of the cross beam 4. A pair of front
and rear axles 5 are provided in front of and behind the
cross beam 4, respectively, so as to extend in the car
width direction. Wheels 6 are fixed to both respective car
width direction sides of each of the axles 5. A bearing 7
rotatably supporting the axle 5 is provided at each of the
car width direction end portions of the axles 5 so as to
be located outside the wheel 6 in the car width direction.
The beatings 7 are accommodated in respective axle
boxes 8. Both car width direction end portions of the cross
beam 4 are coupled to the axle boxes 8 through axle
beam type coupling mechanisms 9. A plate spring 10
extending in the car longitudinal direction is provided be-
tween the cross beam 4 and the axle box 8. Longitudinal
direction middle portions 10a of the plate springs 10 elas-
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tically support both respective car width direction end por-
tions of the cross beam 4 from below, and the longitudinal
direction end portions 10c of the plate springs 10 are
supported by the respective axle boxes 8. To be specific,
the plate spring 10 serves as both a primary suspension
and a conventional side sill.

[0013] A contact member 11 having a circular-arc low-
er surface 11a is provided under each of the car width
direction end portions of the cross beam 4. The contact
member 11 is placed on and freely contacts the longitu-
dinal direction middle portion 10a of the plate spring 10
from above. To be specific, the contact member 11 con-
tacts an upper surface of the plate spring 10 by a down-
ward load applied from the cross beam 4 by gravity, so
as not to fix the plate spring 10 in the upward/downward
direction. Supporting members 12 are attached to upper
end portions of the respective axle boxes 8. Both longi-
tudinal direction end portions 10c of the plate spring 10
are supported by the axle boxes 8 from below through
the supporting members 12. The longitudinal direction
end portion 10c of the plate spring 10 is placed on the
supporting member 12 from above to freely contact an
upper surface of the supporting member 12 by a down-
ward load applied from the plate spring 10. An extending
portion 10b between the longitudinal direction middle por-
tion 10a and longitudinal direction end portion 10c of the
plate spring 10 is inclined downward toward the longitu-
dinal direction middle portion 10a in a side view. The
longitudinal direction middle portion 10a of the plate
spring 10 is located lower than the longitudinal direction
end portion 10c of the plate spring 10. To be specific, the
plate spring 10 is formed in a bow shape that is convex
downward as a whole in a side view. The plate spring 10
is formed so as to gradually increase in thickness from
the longitudinal direction end portion 10c toward the lon-
gitudinal direction middle portion.

[0014] Next, a production procedure for the plate
spring 10 used in the bogie 1 will be explained in refer-
ence to the drawings. Fig. 2 is a flow chart for explaining
the production procedure for the plate spring 10 shown
in Fig. 1. Fig. 3 is a plan view showing a mother plate
molded in a molding step. Fig. 4 is a cross-sectional view
taken along line IV-IV of Fig. 3.

Fig. 5 is a cross-sectional view taken along line V-V of
Fig. 3. Fig. 6 is a plan view showing the mother plate and
shows one example of cut lines determined in a cut po-
sition determining step. As shown in Figs. 2 to 4, first, in
a molding step, a mother plate 100 made of fiber-rein-
forced resin is molded by a molding method, such as an
autoclave molding method, using a die (Step S1).
[0015] The mother plate 100 has a rectangular shape
in a plan view. A direction along one side of the mother
plate 100 is defined as an X direction (first direction), and
a direction along another side of the mother plate 100 is
defined as a 'Y direction (see Fig. 3). A length of the moth-
er plate 100 in the X direction is substantially the same
as alength L1 (see Fig. 7) of the plate spring 10 (finished
product) in the car longitudinal direction. A length L2 of
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the mother plate 100 in the Y direction is twice larger than
a length L3 (see Figs. 6 and 7) of the plate spring 10
(finished product) in a width direction orthogonal to the
carlongitudinal direction, and preferably three times larg-
er than the length L3. When viewed from the Y direction
in a side view, the mother plate 100 is formed in a bow
shape that is convex downward as a whole.

[0016] The mother plate 100 includes an upper layer
121, an intermediate layer 122, and a lower layer 123
and is formed by compounding different types of fiber-
reinforced resins. For example, the upper layer 121 and
the lower layer 123 are made of CFRP, and the interme-
diate layer 122 (core layer) is made of GFRP. Adhesives
are interposed between the layers 121 and 122 and be-
tween the layers 122 and 123. The mother plate 100 is
formed so as to gradually increase in thickness from an
X direction end portion of the mother plate 100 toward
an X direction middle portion of the mother plate 100.
Specifically, the intermediate layer 122 is formed so as
to gradually increase in thickness from an X direction end
portion ofthe intermediate layer 122 toward an X direction
middle portion of the intermediate layer 122, and the
thickness of the upper layer 121 and the thickness of the
lower layer 123 are constant. The shape of a cross sec-
tion, orthogonal to the Y direction, of the mother plate
100 (i.e., the shape shown in Fig. 4) is the same at any
position in the Y direction.

[0017] The intermediate layer 122 is formed in such a
manner that: each of prepregs is formed by impregnating
a reinforced fiber sheet (a glass fiber sheet, for example)
with resin; the prepregs are stacked in the Y direction
and pressed and heated to form each of a plurality of
FRP plates 122a (each having a thickness of 30 mm, for
example); and the FRP plates 122a are stacked in the Y
direction and adhered to one another. The intermediate
layer 122 includes, as reinforced fibers, continuous fibers
extending along a plane orthogonal to the Y direction and
oriented in two directions crossing each other in the
plane. Therefore, when viewed from a normal direction
of a main surface of the mother plate 100 (for example,
a Zdirection in Figs. 3 and 4), the reinforced fibers of the
intermediate layer 122 are the continuous fibers oriented
in the X direction.

[0018] Each of the upper layer 121 and the lower layer
123 is formed in such a manner that:

each of prepregs is formed by impregnating a rein-
forced fiber sheet (a carbon fiber sheet, for example)
with resin; and the prepregs are stacked in the Z
direction and pressed and heated. Each of the upper
layer 121 and the lower layer 123 includes, as the
reinforced fibers, continuous fibers continuously ex-
tending along the main surface of the mother plate
100 from an X direction end portion 100a of the moth-
er plate 100 to an X direction end portion 100b of the
mother plate 100 in the X direction. Therefore, when
viewed from the normal direction (for example, the
Z direction in Figs. 3 and 4) of the main surface of
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the mother plate 100, the reinforced fibers of the up-
per layer 121 and the lower layer 123 are also the
continuous fibers oriented in the X direction.

[0019] To maintainthereinforced fibers of the prepregs
in a sheet shape, the layers 121 to 123 contain auxiliary
fibers extending in a direction different from the direction
in which the above reinforced fibers extend. A mass per-
centage of the auxiliary fibers with respect to the rein-
forced fibers in the mother plate 100 is less than 20%.
The layers 121 to 123 do not contain short fibers as the
reinforced fibers.

[0020] Next, as shown in Fig. 6, in a defect inspecting
step, a known nondestructive inspection device inspects
an internal defect (for example, an air bubble and an ad-
hesive failure) and the like of the mother plate 100 to
specify the position of a defect portion 100e of the mother
plate 100 (Step S2). Next, in a cut position determining
step, the positions of a plurality of parallel cut lines A to
| for cutting the mother plate 100 in the X direction are
determined (Step S3). Y direction end portions 100c and
100d of the mother plate 100 are not utilized as the plate
springs 10. Therefore, the positions of the cut lines A and
| are determined such that the end portions 100c and
100d each having a smaller width than the plate spring
10 are cut off. Further, the defect portion 100e specified
in the defect inspecting step is not utilized as the plate
spring 10. Therefore, the positions of the cut lines C and
D are determined such that the defect portion 100e is
excluded from a region of the mother plate 100, the plate
springs 10 being taken out from the region of the mother
plate 100. To be specific, portions shown by hatching in
Fig. 6 are specified as regions which cannot be utilized
as the plate spring.

[0021] The Y direction positions of the cut lines A to |
are comprehensively determined such that the parallel
plate springs 100 can be taken out from the remaining
utilizable regions. At this time, if there is a request of
taking out the plate springs having different spring con-
stants, the Y direction positions of the cut lines Ato | may
be determined such that the lengths L3 and L4 (widths)
of the plate springs 10 in the Y direction differ from each
other. Lastly, in a cutting step, a cutting device (for ex-
ample, a diamond cutter) cuts the mother plate 100 along
the cut lines A to | to take out the plate springs 10 made
of the fiber-reinforced resin (Step S4). At this time, the X
direction end portions 100a and 100b of the mother plate
100 are used as the plate springs 10 without being cut
off. After the cutting step, a molding step using a die is
not performed. However, the X direction end portions
100a and 100b may be worked depending on the shape
of the plate spring. As above, a plurality of plate springs
10 are taken out from the large mother plate 100 made
of the fiber-reinforced resin. Therefore, as compared to
a case where a plurality of plate springs 10 are individu-
ally molded using the fiber-reinforced resin, the number
of molding steps relative to the number of plate springs
10 to be produced are reduced, and therefore, the pro-
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ducibility is improved (in the example shown in Fig. 6,
seven plate springs are produced by one molding step).
[0022] Fig. 7 is a plan view showing the plate spring
10 taken out from the mother plate 100 in the cutting step.
Fig. 8 is a cross-sectional view taken along line XIII-XIII
of Fig. 7. Fig. 9 is a cross-sectional view taken along line
IX-IX of Fig. 7. As shown in Figs. 7 to 9, the plate spring
10 obtained by the above steps (S1 to S4) includes an
upper layer 21, an intermediate layer 22, and a lower
layer 23. The upper layer 21, intermediate layer 22, and
lower layer 23 of the plate spring 10 have the same prop-
erties as the upper layer 121, intermediate layer 122, and
lower layer 123 of the mother plate 100, respectively.
When viewed from the Z direction, the continuous fibers
of the mother plate 100 are oriented in the X direction
that is the same as a direction in which the cut lines A to
| extend, and the continuous fibers of the mother plate
100 extend parallel to a cut surface S (Fig. 8). Therefore,
as compared to a case where the short fibers are used,
the fibers do not become nonuniform on the cut surface
S, and influences on the reinforced fibers by the cutting
can be adequately suppressed at width direction end por-
tions 10d and 10e of the plate spring 10.

[0023] The end portions 100c and 100d (Fig. 6) where
the fibers tend to become nonuniform are not used as
the plate spring 10, and the defect portion 100e is also
excluded. Therefore, the performance, life, and the like
of the plate spring 10 made of the fiber-reinforced resin
are improved. In the present embodiment, the X direction
end portions 100a and 100b of the mother plate 100 are
used as the plate springs 10 without being cut off. The
longitudinal direction end portion of the plate spring 10
is a portion which is supported by the supporting member
12 when the plate spring 10 is mounted on the bogie 1
and does not perform a spring function. Therefore, while
maintaining the excellent spring performance of the plate
spring 10, man-hours for the cutting step can be cut. The
longitudinal direction end portions of the plate spring 10
may be worked such that, for example, an attaching
member or the other member is provided at the longitu-
dinal direction end portion of the plate spring 10, the at-
taching member being used to attach the longitudinal di-
rection end portion of the plate spring 10 to the supporting
member 12.

Second Embodiment

[0024] Fig. 10 is a side view showing major compo-
nents of the railcar bogie including a plate spring 210
according to the second embodiment. Fig. 11 is a longi-
tudinal sectional view showing the major components of
the plate spring 210 shown in Fig. 10. As shown in Figs.
10 and 11, a positioning member (for example, a metal
pin 235) which is restricted to move relative to the axle
box 8 in a horizontal direction is inserted at a longitudinal
direction end portion 210c of the plate spring 210 of the
present embodiment. With this, the movement of the
plate spring 210 relative to the axle box 8 in the longitu-
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dinal direction is restricted by the pin 235. Thus, the po-
sitional displacement of the plate spring 210 in the lon-
gitudinal direction can be prevented.

[0025] Specifically, the longitudinal direction end por-
tion 210c of the plate spring 210 is supported by the sup-
porting member 12 from below through a spring seat 230,
the supporting member 12 being attached to an upper
end portion of the axle box 8. The relative movements of
the spring seat 230 and the supporting member 12 in the
horizontal direction are restricted by using, for example,
a concave-convex fitting structure. The spring seat 230
includes: a bottom wall portion 230a placed on the sup-
porting member 12; and a pair of left and right side wall
portions 230b projecting upward from both respective car
width direction sides of the bottom wall portion 230a. A
rubber plate 231 is interposed between the plate spring
210 and the bottom wall portion 230a.

[0026] The plate spring 210 includes a plurality of lay-
ers 221 to 223 made of fiber-reinforced resin, and the pin
235 penetrates a longitudinal direction end portion 222a
of the layer 222. A longitudinal direction end portion 223a
of the layer 223 is folded back and bent so as to wind
around the end portion 222a of the layer 222, the pin 235
penetrating the layer 222. More specifically, the plate
spring 210 includes an upper layer 221, an intermediate
layer 222, and a lower layer 223 and is formed by com-
pounding different types of fiber-reinforced resin. In the
present embodiment, the upper layer 221 and the lower
layer 223 are made of CFRP, and the intermediate layer
222ismade of GFRP. Adhesives are interposed between
the layers 221 and 222 and between the layers 222 and
223.

[0027] The intermediate layer 222 is formed in such a
manner that: each of prepregs is formed by impregnating
a glass fiber sheet with resin; the prepregs are stacked
inthe Y direction (see Fig. 9) and pressed and heated to
form each of a plurality of FRP plates 122a (see Fig. 9);
and the FRP plates 122a are stacked in the Y direction
and adhered to one another. The intermediate layer 222
includes, as reinforced fibers, continuous fibers extend-
ing along a plane orthogonal to the Y direction and ori-
ented in two directions crossing each other in the plane.
The longitudinal direction end portion 222a of the inter-
mediate layer 222 is thicker than the other portion of the
intermediate layer 222. A through hole 222a is formed
on the longitudinal direction end portion 222a of the in-
termediate layer 222 so as to open in the Y direction (see
Fig.9), and the pin 235 penetrates the through hole 222a.
[0028] Each of the FRP plates 122a is formed by cut-
ting an FRP flat plate into a predetermined shape. When
cutting the FRP flat plate, the through hole 222a through
which the pin 235 is inserted is also formed. The FRP
plates 122a are stacked on one anotherin the Y direction
(see Fig. 9), and the pin 235 is inserted through the
through holes 222a of the stacked FRP plates 122a, the
through holes 222a communicating with one another. In
this state, the FRP plates 122a and the pin 235 are ad-
hered to one another. Since the pin 235 penetrates the
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through holes 222a of the FRP plates 122a, the pin 235
also serves as a positioning guide when the FRP plates
122a are adhered to one another. With this, the pin 235
and the intermediate layer 222 are adhered to each other,
so that the wear of the intermediate layer 222 by rubbing
of the intermediate layer 222 against the pin 235 is pre-
vented. A length of the pin 235 is longer than a width of
the plate spring 210 in the Y direction (see Fig. 9).
[0029] The end portion 222a of the intermediate layer
222 projects upward to be thick. The upper layer 221 is
shorter than the intermediate layer 222 in the longitudinal
direction. The end portion 222a of the intermediate layer
222 faces and is adhered to a longitudinal direction end
surface 221a of the upper layer 221. Each of the longi-
tudinal direction end surface 221a of the upper layer 221
and a surface 222c of the end portion 222a of the inter-
mediate layer 222 is a tapered surface, the surface 221¢
facing the longitudinal direction end surface 221a. That
is, as each of the surfaces 221a and 222c extends up-
ward, each of the surfaces 221a and 222c extends out-
ward in the longitudinal direction. A thickness of the end
portion 222a of the intermediate layer 222 is equal to a
sum of a thickness of the upper layer 221 and a thickness
of the intermediate layer 222 located at a position on
which the upper layer 221 is stacked (i.e., a thickness of
a portion other than the end portion 222a).

[0030] The end portion 223a of the lower layer 223 is
longer than the intermediate layer 222 in the longitudinal
direction and is fold back and bent so as to wind around
the end portion 222a of the intermediate layer 222. With
this, the end portion 222a at which the through hole 222b
is formed is reinforced by the end portion 223a of the
lower layer 223. A longitudinal direction end surface of
the intermediate layer 222 has a circular-arc shape in a
side view. The end portion 223a of the lower layer 223
extends through an upper surface of the end portion 222a
of the intermediate layer 222 to an upper surface of the
upper layer 221. A tip end surface 223b of the end portion
223a of the lower layer 223 is a tapered surface. That is,
as the tip end surface 223b extends upward, the tip end
surface 223b extends outward in the longitudinal direc-
tion. Each of the upper layer 221 and the lower layer 223
is formed in such a manner that: each of prepregs is
formed by impregnating a carbon fiber sheet with resin;
and the prepregs are stacked in the Z direction (see Fig.
9) and pressed and heated. Each of the upper layer 221
and the lower layer 223 includes, as reinforced fibers,
continuous fibers continuously extending from one end
ofthe layer to the other end of the layer in the longitudinal
direction. The pin 235 of the plate spring 210 is inserted
through through holes 230c formed on the respective left
and right side wall portions 230b of the spring seat 230,
and head portions 236 each larger than the through hole
230c are connected to both respective ends of the pin
235. Thus, the pin 235 is prevented from coming off from
the through holes 230c. Since the other components of
the second embodiment are the same as the components
ofthe firstembodiment, explanations thereof are omitted.
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[0031] When producing the plate spring 210, the same
procedure as the first embodiment can be utilized. To be
specific, the mother plate is molded such that a cross-
sectional shape of the X direction (see Fig. 3) end portion
of the mother plate becomes the same as a cross-sec-
tional shape of the plate spring 210 shown in Fig. 11.
Then, the mother plate is cut along the X direction. Thus,
a plurality of plate springs 210 can be taken out.

[0032] In the above embodiment, instead of the pin
235, for example, a metal pipe may be inserted through
the through hole 222a. In this case, the pin 235 is inserted
into the pipe.

[0033] With this, the metal pin 235 and the metal pipe
contact each other, so that the fiber-reinforced resin and
the metal do not contact each other. Thus, the wear can
be prevented.

[0034] In the above embodiment, the head portions
236 are connected to both respective end portions of the
pin 235. However, the pin 235 may be configured inte-
grally with flanges.

[0035] The presentinvention is notlimited to the above
embodiments. Modifications, additions, and eliminations
may be made within the scope of the present invention.
In the above embodiment, the plate spring obtained by
the cutting step is utilized in the bogie as it is. However,
a step of polishing the surface of the plate spring may be
performed after the cutting step. The molding method in
the molding step is not especially limited as long as the
fiber-reinforced resin can be formed into a desired shape.
Therefore, various molding methods may be used.

Industrial Applicability

[0036] As above, the method of producing the plate
spring for the railcar bogie according to the present in-
vention has excellent effects of improving the producibil-
ity of the plate spring made of the fiber-reinforced resin
and improving the performance, life, and the like of the
plate spring. Therefore, it is useful to widely apply this
method to the railcar bogies which can achieve the sig-
nificance of these effects.

Reference Signs List

[0037]

1 bogie

5 axle

7 bearing

8 axle box
10,210 plate spring
100 mother plate
Claims

1. A method of producing plate springs for a railcar bo-
gie,
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the plate springs each extending in a car longitudinal
direction and elastically supporting a cross beam
while being supported by an axle box in the railcar
bogie, the axle box accommodating a bearing for an
axle,

the method comprising:

a molding step of molding a mother plate made
of fiber-reinforced resin, the mother plate includ-
ing a layer made of continuous fibers oriented
in a first direction when viewed from a normal
direction of a main surface of the mother plate;
a cut position determining step of determining
positions of a plurality of parallel cut lines for
cutting the mother plate along the first direction;
and

a cutting step of cutting the mother plate along
the plurality of cut lines to take out the plate
springs made of the fiber-reinforced resin.

The method according to claim 1, further comprising
a defect inspecting step of inspecting the mother
plate to specify a position of a defect portion, wherein
in the cut position determining step, the positions of
the plurality of cut lines are determined such that the
specified position of the defect portion is excluded
from a region of the mother plate, the plate springs
being taken out from the region of the mother plate.

The method according to claim 1 or 2, wherein in the
cut position determining step, the positions of the
plurality of cut lines are determined such that widths
of the plate springs taken out in the cutting step differ
from one another.
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